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^ m^ti; ^ x^ ^ z. L^^'tm'^mmLiim^^h^ri. 
alI^^ "y^^mm^^^ ^(Dmy5(D^^\z±.m'^m^ ^7 

' ±^ i^x$>^zt^fr:rmi^mmf}m^^^^ti 

20 7^ <Dmm^i±mU^<Dmi^X^^y'-^ • X'J TtC® 

z. t^^mtr^m^mi imm(D^mi^^^ ^.^m 

Mo 

m^r^miz. ^(d^ ^7^mm±^ i^^z^^n^'^m 

So 

±B^y hu-^{t. m^^m.x$>^m^(D^ ^7.^\z 

\z. ±m^y7.i^mm^\^- ' ±:^i^^m<D^^7.^<D 
• X ij T-fcn tr-f ^ (h^i^i^iir^if^^ 1 
3 fa-^c>4^^i^^^ 7^ mm. 
imi^mis] ±faa>hD-^t^. r^t-^o)^ ^xi$^^ 
ch^. m^mi^zi^f^-^nrcum^<D 

50 m-t^ 1^ ^r^f^T^ct^^mt-r^m^mi 3W,m.<D 
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^^^^ ^ <Dm.^\]'=f'mu\zm^ x9 om^M^^ . m 

TfC3 If-r^ d (i:^4#^<h-r^ii^Jll 8f2ife<^^^ 
^ • r ^ ir X • ;< ^ U fcti, ±@B3>ND-^ 

tfci^n^c^ ^x^if ^3 tf---fei7^fc^sn^i:7^x 
izmmr^z.t.^f^Wit'r^m^mi 3t^m<D^^mi^y' 
• y^±7s ' ib^zmmv. 

ig^>yA-Z^-trX->^^'JtcH, ±f53>hD-5^ 
\zm^^tirz':fa'ty^f)m'r^::i^> Ktc^^nsi^ 
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^ U ±0±fBT F UX^^^<hti^;^ci:^^(cl2^-r^ d 
[ 0 0 0 1 ] 

10 [mm±<Dmm^m] :^mm\t. 7^^^ i/rLE,E pro 

M (J^TTf^y ^ ^y vo. • 'J (hP^^O ^cD-^g^^^ 
[ 0 0 0 2 ] 

D R AM b < h ^ > vX ^ 1 ::)-efBti^^:^/^#l 

0. mmz-^y y'y(DiZ-m\tfj:\.^. m^\t-^\z^y 

Richard D. Pashley ^CD "Flash memories: the best 
of two worlds" . IEEE SPECTRUM 1 989^12^, 30'-'33 
MU. C<D<kvUy y y i^iL ' (Dmm^m:f\'hX 
V^^o /N°7 :t-v>xco.'i^-et^. y :fm^mj: D -fo 

[ 0 0 0 3 ] yn y ^m^m^y y y iyzL ' 
30 ^^x^X^^S (SSF) \zm^^^m^\t. ^Uy^ 
(^^^$^A-H • X^g®(?)T^irX^{4-ea5-5 
ir^^tcl^b< bT4o< ^^'J WSfc^^7:?^J;l^. 
0ilx.tf, 3-D -y /^^ffi#|^m^^ 3 9 2 8 9 S^f^-fe 
^ ^^^^^(D 7 ^^yva.EEPROM'>X7"A^^^b 
Tli^o Z.(Di^7s^ m^WilLX ^^-^^ ^mzy 

yj-^m^x-^^. m^bfci^-tr^^' tcMif&r^ ^ ^ 

\zm^x^^^o\z\^x^^^^. m^^z^ i5^^<omm im 
Atf4K/t-rh) ^m-^rc':/u y ^ ^m^m^^zLfzy 

40 ^ ^y vo. • y ^ U t)^ ^nrv^^o ^ ^ lc^(D.t ^ ;^j:it^ 
31S<);^j:-1gt^^#f4-c^eyu -y ^ ^m^"^ C7 y y. ^ 

[0004] bJ^^b. y y y =L ' 7^ =e \Z\t S R AM 
"PDRAU^Z^ttll^^mmf)^^^. ^f, :^=E^J'\dyh 

^v^^^pi^ z.t-f)^x^f^\^^o t^e-pT. m\zmi2<^nx 
^^^^BmiiLm^z^tcUy'-^^m^htsm'^it. ^c^fsti 

is^b^c^tc^jx^^fT-^i^^MT^^^^^o m^Rzfmji-^ 



( 
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[ 0 0 0 5 ] 

3 - 1 9 7 3 1 8 ^(I^^^n^cfcei fC, ^^X^I^O 

iy=L • y^^^) (D^m^t^m^^'^wmm.^^^(Dp^m\z 

• u c75#if ±, v'-^^m^-r^ t^\zmm\zcn 
^'^nmmi^m^-^tixi.^o o mnzn^mmmm-x 

tf-^n. y D ^ t^^c7)^i|7^, ^ S/n- • ;<^U 

t. ^ y 7s^m^^ifzmMmm(Diyy.y'AmW'^m±L 

[ 0 0 0 6 ] S/c. y y zy ZL • y^^OX\^^<Dm^ 

±. y'uy ^:^^y}m^'t^zhf)^^^i^tif)^. co^-^r 

D y ^^^{zM-r^5'-i^cDummm^z'Di.^x\t^mr<^ 
yjm\tmm^nx\^^U'f}^'Drz. 

L.'^m±t^'^\zmmu^-:^ ^^ts(Dx. zn^m^-t 
^ z. t\ts s F <D'^m±mi^ti.mm^^\^mc'ro c<d 

(D^m\z'~)i>xm^(D^^=e - \^\zMmx^^ 

[ 0 0 0 8 ] $<E>(c. ^mmm^^^'T^^m't^ 

t^'t^ 9i)^^^hf^^z^\z^'DX't(Dm.-^{^%<Dmm. 
mmm\z\t.mmi)^m^^\z^m^^^m^\z^^hu 

^^^0:^^^)^^^-^)^. z (Dm-^iz^tixm-t^ c \z^ 

^'r^f)^^iy7.^A\tndmVX:^<£'^mi)^^^. 

\z. i^m-t^ ^^zm'r^mm\ty ^ yi^rr • ±\z 
mmLx:}i< ii^^w^^^D . ^tz. y ^ y 1^:2. ' y^'ev <D 
4^14 Annt^. z:(omm\ti^^^n^^^'ti^ 
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^^^ts^ ^ x^izm-r^m^u^^ ^i^zuw^nr^iff 
ni:ir^i^ui^. c<D^i^(Dh t.x. i^<Di^Lmm 
mt. ^(D^n±. cti^^mmmo-mtvxy ^ y 

"^mmm (g^^-s^) <Dm^^^'t<D{z}^^i^^ (f^# 

RS^o cn^x\t. z.<D^oti.^u{zMhxmmr<s.Mm 
{-^m^^nx zf^:/)^'Drco 

[ 0 0 0 9 ] ^fz. ^rzU^0:il^ 1^ (om^u^^z^-D 

to x'^mmm (^^-tr^^ • -^y^f) (Dwmf)^'Z^mtr<^^ 

^u.\^^(Dx. ^mmmit^m^ x^m^Wiizntyti^ 
'^mmm<Dnm^^^<D^!^^xwrztsi{'fn{^tj.^rj: 

[00 10] w-ox. :^mm<DEm\t. -i^m^m^m 
^m^^Tz^Mi^y'^ y.^mm (ssf) (Dm 
mii^UM'T^rz^iZiZ^mx^^'^mmmcD^^ • mm 
20 ^mm^zm^-^^ z. tizi^^o 

[0 0 1 1] :^mm(Dm(DB^\t. y ^y y =l ' 
^m\^^rz^mi^^^ 7.^mm\z:hi^^x. ^ ^ x^m^m 
mm(D'^mmm^^M(Dmmmm<Dyy.^Ammj^z^^ 

^ C ^ ^ o 

[0012] ^ tCfdlcT) gfi^ti. SSF^i[f4> 

f^\z iEm\z ^m-^ m^mm-r ^ z. t\z$>^. 
[0013] :^^m<D^ ^^zm<DEm\t. ^^mmmu^ 

'^mtr^'oxL^r:^rzt^\znm'r^ct(Dx^^'^m 

[00 14] ^^m(D^ ib\zm<DEm\^. ^uy ^y^^ 
yzn^^-t^ z.^<Dx^^mwmm.<D^n • 0^^^^^ 

[0015] 

[^ji^^^-r§/c66(o^^] i^mn\z'^o -mvi^m. 

g # ^ J5'j -r ^ 66 o It ^ € s n ^ . 
40 [0 0 16] ^yy^wm\z\x. i^mmz'^'b -m^^m. 

U m.Wim^D'^^ ^ (D%^r^X^^^ y 
^ fc g #<7)^ ^tS^ ^ ISti-r ^ a6 CO 5 X ^ If ^ -tr ^7 

CO 01 7] ^ ^ xi^mm-t^ ^itrnwit-Vx^cDm-r 
y y.^ <Dm^itm\zm^^ri^o ^rz. ^f-^-^L^ 

50 ^'ti^^ ^X3'co^m^{4©J^n<DM^T^^^-3' • X 
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[0019] ^3Hf IgtCt^. ^ y 7.1^m^\^^tT^± 

[ 0 0 2 0 ] m^<D^ y~x^(D^-^ • X u r t::. 

t^s^mm-t^ ^x$>^zi t^^'rjM^mmf)^m^j2-^ 

[ 0 0 2 1 ] :^^m\Z^iJto^m^i^y'^ X^^gti, :a > 

ha~yt. cmzmm^n. f)^'o±m<D^oiz±^ ^ 
z: tizm^mm^^ny h^ntc-^m^m^m^^?^^ 

ISzi If- - ir^^^T^-^ • xg Tfcf^fiJcL-, ^7 

y 7.^wmitm^z{t^ y:^^mmzi \d- - ^t^^^ 
-r 

[ 0 0 2 2 ] 

> tf JL-^ • vXt^ A o — ^?*]^^ 1 t;:^-ro CPUIO 
• 1 3 ^:^^L'T, ifStt^S 15, 

14i:®mT^o C P U 1 0 S:tJCM^T^Mja^®cors1 
cDiimtiyN'x^JJtSf 1 6 <&^bTff t^n^o ^o;^c 
/N'X^JP^m 1 6 H:7 T 5 U — • 1 8 fC ctoT 

\Z\^oy y V ZL • ;< U iicO^^#:7^>r 7.^ mm (S 

SF) 2 0 7^^^^^$n, $6fc, mmmm.2\. yay 

• 7.^ ' Y-V^rf (FDD) 22. 

mm2 3, ^^mmi 4 t>7 7 ^ u - • /n'x i s \z^m, 
cOcfce);^c£::3>ezL-5' • >';^5^Ao-'^j(ji bm ps 

/ 2 tf ^-Sc 

[0023] il^^;<^:'J ■ T^irT^^J^aHil® (DMA 

c) i2ti, ^nh(Dnw^m<o±n^-x\tm^^nt^^ 

"tCDtz^. 7 r a U - • 1 8 , ^i>;^ci: < 
cD-^;:>^*DM AC 1 2 {::5^i!gSi^$n^, ^tcti^bT 
l.^7^j;t/^^\ DMA;:?^pJtM;^ci:^i^j22^®fc{tr-h' h U- 

(^5feJfl{4) ^fiJO^T^n^, DM A C 1 2 <7)fflijf:: 

DUA^mm\z^^vx^^^m.^(Dmmmm.<Dmx 
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m^^l lii^Wnihtl^. DM A C 1 2 J^0t4"^T- t' 
h l/->3 >$«Jt®lHlSS 1 1 tCcfc^ DM A$iJta?Opi^(i7R 

mm^^A 9 0 1 2 3 A^mmm\z^^m^nx^.^^. 

[0024] CPUIO ^iSSF20^^:/\-H-5^w'X 

i^mmti.xw.o. 'i^-ox. s s F 2 0 ^7 ^"^^7.^^ 

^§Vit>*0^tSM>^D*>^-yKl/X (RBA) T^f^SS 
F20f-il'bn^o S S F 2 0 tiibe^Jir ^ r^'tiJ^T^ff 
O.'^-oX. C PU 1 0 7&^6#^i^$n^RB A<h, SS 
10 F 2 0 co^^tcr i^irX^n^ii^ ^(^T K i^W 

^fc^^b-r^c ^^x. ^ri^<D^mm%^m^i)^\z'^ 

K U'T.^^ST^^^tt 6n^. HPt*. CPUIOt^^-?) 

(7)R B Atii^sr F i/;^^^)^^ TFUx^^^t^, ii 

[ 0 0 2 5 ] gI2tC. S S F 2 0 CDMHS^^^C^^^r^^^ 

•r» .i©ssF2oti. >' T a u - • /tx 1 8 tcii^^^$ 

nfc=i > F n — ^ 3 0 i:. F^^/\*X 3 1 ^ rfr b T C 3i 

20 >Fn-^3 0{c^^;^$n/c^>^A-yi7irx->^ 

U (RAM) 3 2. nxUm^^ '^IBlXSV y y iy =L ' ^ 
^ U 3 4 T^g^iJc^n^o I^^bT^jil^Ti^. zi>Fn-^3 

oti. -^^ ^ u * ^u±:y^ t.z.n^mm^^^u^y 

A^^^^LfcROM^^tfo |g| 7 J^Tc7)7 D-^-V- F 

u ' -fwty^xmn^tx^c t\z^'DX . 

[ 0 0 2 6 ] RAM3 2H. T F W X ^ f2tt-r ^ 

^^3 SRt^A'-y 7 tM^3 6 ^^tJo RAM32tiC 

it-r^^3 8 my. c i s =3 tr-fj^^^iii^^o 

^ff ^-k^^'coiig^HSlt-r^^ 3 9 (i^T. ^^if^ 

{i@^tP?^0 /\*X^iJ^^3 3 ti, |^^A*X3 

1 7^^>>'iL';<^U34 ^ nrc ^ ^ U • /\' 

X 3 7 (h^+gSlg^-r-sfces^a^Ji^o l/v^-A/' F ^-r 

[ 0 0 2 7 1 i^TTti. ^:elxs^ (omf^^m 

\Z't^^mm^~'Dyv^'tti^. if-^ ^ t) C P Ucofg^T^ 
^Hir^r^'CO+h-rXt^ 5 1 2/\W FT^O. CPUlO 
40 <7) S S F 2 0 tcMf^^/hy ^ir X^iiT'^^i^ll-t:^ 
^<01j--rXt^ 5 1 2 + a A-r FT'fe^ tr^o ^1 
0ijTti. S S F 2 0 cO-tr^7^ {mm±LC^^) -BlXS^^T. 

[ 0 0 2 8 ] 1) '^^^(Dm^^'n'D^'^m^^^^r:^ 

<0. Cn^^ ^X^ ^flf ^ ^X^tiit^]l&*);^cf:^^^ 

-fe^^'T'l yD-y^^^^figb, 8>^n':/^Tl<:7^Xi5' 
^^ifiKT^o yn'^:i7<i:^^X^O^^£;P^ti, ^uy 
^(D±itL7 \^iyX^^y7^<DmW\^tLrcO. ^^^^ 
50 tS^^^f^-S) C (htCJ:oT. J^fiK^n^o 



( 

9 

[ 0 0 2 9 ] 2) ^mmmr-\tmm±^ ^\t^y.T(Dj^ 

[ 0 0 3 0 ] ^-r. ^^^7.^<D^mf)^^^7.^mm't 
(CIS) fcfijo^Ten, ^^x^m^]s\m. ^ 

[ 0 0 3 1 ] ^m'^mmm^zt^T^/^ mo 
$TAEf)^\^m^ ^-o U^ - t-fim^ Li^^^. z: 

;i-x:\tmmt<ii^i^y^ U --^c R c A" ij --e-h^ 

[ 0 0 3 2 ] 5 - 3 5 2 2 8 ^BMmm\t. 1-^^ 

^ y 7.^ \zm.x:s.\^^\zmw.^ ^ c L<Dt^\^^ \zm^ 
#-^^^^T*5^. f^^-o^^? ^y.9t^n^^nxm\z^ 

o%m^m^vx\^^^. ^(D^oum^m^^m^^x-^ 

[ 0 0 3 3 ] ^ ^7.^ (D^m^L^ ^\^^ y:y^^'^mmm 

^cT, mimmmx\t. ^tm^^^ ^fi^^^x^^ 
m^z^^-]!^ ^ ^ ^ y y.^mm-^^ ^ \zmo ^x 

[ 0 0 3 4 ] ^ ^ y.^ <D9cmi^y.^<D±^ =L 
• y^-:^t:m<rcit>(DJLi)7f^(DX. Z,n^^—^ 

' il^ 5 1 2 hCOZL--tf . ^i^i^f 

^-(47 ^ i^^r/X^-ITIE^^-^ (E 

CO ^^t^r^mm^-^tso m\^y ^ ^ity'-i^ * ±: 
^ 9X^^ z. t^^r r^^-^j y ^ ^t^^y h^n 

[ 0 0 3 5 ] 5"-^ • XU T(Ct3:, -r-^ • 
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X 37 If ^3 tr---tz^^^fctici sz]t:---ir^:7^i: 

P^^O <hy y V^T^-t . Cco-t^^ti. S#coM 

^l=-r^ t>tDT^'5o II!^cDJ;-5tC, 5 1 2n^ V(T>'f 

iz. ^ ^7^mm-^^ ^x^^z t^TRt r>>^x^it 
^3tr-j mi±yy^tEccf)m^]i<^n^o 

[ 0 0 3 6 ] ^6H. :^^tt^-fe^:$^cD ^'^---x-^^ 
10 ^-To CcO-fe^^tl. g#(0M-r^^7 ^T.iJ'^^l^H-^ 

{C, 5 1 2 /N'-f h CD5'-:$^M^fC, <D 

thm.^x<Dm^mi^^^m^'^^n. aj^^h(DK^mm 

\z. ^^1ff^-tr^^T^>^ c ch^^-r r:^^if^j 
[ 0 0 3 7 ] m 3 nmrne ^Z^LfzizC^ 1^ (Dy ^ — -^ y 

h\t^^^t^h(Dx^^z. ^\zf^M^rirz\^^. mx^t. 
20 m^y^^^ 5 1 2 + a/N'-r h±i^(Dot><Dm^^z7c^ 

<J; Vic 

[ 0 0 3 8 ] 3) 'A\z. m? ^mmLx. ±^i^m^ 

[ 0 0 3 9 ] $>^y'~-i^ ' ip ^(Dm^ji^^^m^m 

y\t. t<D±:^ 1^ (Dm-t^ ^ y y.1^ (D^ y y.i^m^R'c^ 
m^m^mzf^z't^^^^^RAuiz-'mmi'ZU^'r^ 

30 (7.7"^>:/7 4) o ^(c. -i^n^)Olf lg^. ^^:x--^f 
fcffi^jix^, M147^^J^ti r^F^lfi^j tLX. yf^m 

^T^mmi^Lm^\zmm-r^ iTs^y^i ^) « 

40 [ 0 0 4 0 ] Z.O:>^o\Z. ^^-fe^:$^^^^t*^<i:, ^ 
^mm.^^ ^ ^y y y :^ • U tCf^figf ^O^T. 15 

^1-^:^^-tr^:$' • y-f-^^m-t^-^Xd^mzWrnM 

[ 0 0 4 1 ] 4) m^T}^m\\^^w\.x. ^=77. 
^m^Rxs^ y7^mm\\L\z^\^. s s f cDibf^ (=1 > 

A) ^Wtmt^. 

[ 0 0 4 2 ] m^n.. ^ 7 7s^m'^m^o:>yu-^^- 
50 Wi^T\Bi^^<D^i^i^z^^i.rzm'^. Z3>ha-y{t^ 



( 
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8 1), ^(Dl^lKtlf^Tlf&BJ-r 

[ 0 0 4 3 ] i^^-V * ZIV ^ BXnVk. =I>hD — 

^t^^ C n <;>c I s ^it^ixo . RAM(c^^¥-r 

3 ) „ f^j5)c$n;^cC I Sntf---tr^5'(^{4®^C I S 
n ^^^^-r^ (X5^'yy^84, 85) o ClSn tT-'ii 

^^ti. c I s 3 tr- • -fe ^ ^ {-^^ n^^ 

X:^#^(C<J;oT^S^ISitC, ^<7)#^^^t;C I S 
[0044] Z.(D^o\Z. ^ "yT.^ ^m^'^^m\ZC \ 

[ 0 0 4 5 ] m9\t. ^^x^wm<t<Dya-^v-h 

37 Cm^il^t-^, (X^>yy90)„;^fC, CISn 
bf"{i©^-Zf^$nS^ CmfCt:»(.^TCOC I S3 

J-yy''^ 1) o :^^1f IBiig^T^^n^^ ^X 

^ (X7^^>>^92) o b;^^^^, ^7 ^x^ Cm(7)^^(C 
^ ^x^1t$g-tr^7^^f^^£-r^„ ^bb. ^Bl-tr^ 5^-^(7) 

-^^^ ^^(D^mmm mx^t. ^^^^ ^ - y:f(D^ 

^^tcti, m 2#ggAl^o^^'r;^ci:i/Mi@tc. ^ ^ x 
If ^-fe^ ^ ^f^^f ^ (X^^y>^93) o ^^X^lt^ 
ii^ 37 (cSqj^$n;t C I S 3 t!- • -fe^ 57©{4®1f 
C I S 3 tf-{4^^;5> t), ^^it^iri:7 3^cD{4®1f ^(i 

[0046] ^tc. :^^-v-3U^v3 XD^ii^z: 
::>o^jfCM!jLTUiBJ-r^o ^ 1 0 ti. x-i^-xUT^ 

^^lxo;^c-tr^^(DM14:7^^;i>e) C I S 3 tr- • 
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-r^^^co-r^^^^g;^^^fij^-r^ (x^^^^yio 
2) o ^i^&o^z\t. c I s =] fcf- . ii^ ^^^un-r^^ 

y 7.1^ C x<Dm^\BilkE K^. 37^X3^0x00 I StC 
^^fwffi^jX^tlTVi^^^^IlII^E a ^it^-r Ex 
i:E a7:;^l|Ll^<h^ti, C I S =i tf- • -fe 37 3^ ^ #^5^ 

-3^ <LM?'ci:ro ^fz. ^ c:i^f)^n^^nx\^^^^ 

10 f^-:>rzmmy'~-^ tL'Xm'^o cntCjcoT. C I S 3 
tr- • 1137 i bTi^^tlT L ^ ^ C i:^ 

[55±-r^o t^i5. {7 ^ x^f)^m^^nx\^^^mm\z^^ 

[ 0 0 4 7 ] m^m-i^fz-^^ ^'f)^^^mm±:^ ^x^^ 

4) . M.i^m^z\t. ^^mm-^L^ ^^m^-r^m^mm, 
tmm(Dc I sizmf}^nx\^^^m^mw:^it^'r^o m 
^f)^mi.\.^t^\t. ^^mm^mm^M.r<i'r. ^tz. 37 
CK'f)^n^^tix\.^^mm(Dh^^. ^m^M.f<ii 
20 -To tn^&.y\^<Dm'^\t. ^^iff^tic I stc^B^^^ 

[ 0 0 4 8 ] ^<^lXofc-tl 37 3'7&^5^"3' • -{l^^X^^ 

3irHux^5^56. z:n^^M(D!^m7 Y^uxtit^-t 
30 M^J^^^-ife-rn^^W^-tr 37 3?T^^<7)-e, i^^rL- 
1f • 3^ ^#^i^^'t'(0 37 ^x37CD:^fca. — if • -7^— 
3^ ^«#iZ^tJ-^€^ig(c:. ^oir37^^&3i tf-f ^ (X 
5^y^l0 6) o ^CD^, ^^^-p;t-lr3^37;;>^W^i^?'ci:C 

I SDtf- •-tr373'T^^^^fctic I S3 tr-ii©^ 

^Mtfb. W?;!i^ci::^^if ^ir 37 37-C^^^^tctiT^1f 
^{4®^^^iff-r^ (X^^y7^10 7) , 
[0049] 5) [gjlltl. ^y"-^ • "t^ ^(Dmm 

^i)^i'm^m-^tix^^^m'^\z. ^(d%^wblxsc i sa 
\f.-^mmimn\z^^mmiLm^^^m vxnois^- 

40 >^ • 3 1/3^ v-a >a)X D-^^- hT$»^o C I S 3 tf 
- . -fe/7>57;^t^^^^^/7 ^X3'fCfe^(t^ti, ISIIOO 
X^^;/ 7^ 1 0 2 tf^^O;^^^, ^-tr 37 3^7:?^^^ 

<h^ti, X5"^yyi04 twim(Dyjmx. "tn^'nmm 
^^nm-r^ ixy-v^i 12, 1 1 7) „ 

[ 0 0 5 0 ] ISI 1 2 -BLXSm 1 3 ^#BibT, T K UX^ 

fT-r^T F l/X^^^M*^lfi£>^P3^^A) ^U^HJT^, 
T H UX^^^tiSb6*Jir 37 3'SiJ^T^IIff ■r^±Tii^^^ 
(j:i'h(DX^^ii^. R AM±(cf^6n^ t>o-r^^<o'e. 
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[0051] m-^(^^ ^x^'o^iitciiig-r ^ c I s CD 

1, 1 2 2. 1 3 2. 1 3 5 ) o ^^.0 tc^gScb;t-tr ^ 
(T^T^y^l 3 1) , '^IXO tC^$(jbfc-t:^^fCOl.^T 

ti. ^(DM'tt:7^^^ii-<:§, c I s n er- • -fe^^^s 
;tti^^1t^-tr^ r^'Tab-SJl^H. ^lOcox^^-v^l 
0 2, 1 0 4 (hi^^ifcw^lf ^^^i^-r^ (;^7"^yyi2 

5 . 1 2 8 ) o m.^'^^'ofz.^^ ^t'^^^hUC I S =3 t!- 
• ^X^^^^\Z\t.C I S n t:-{4M^^M^b, 

^0rT§ (X^';/7'126. 129) » 5^-5^ • -fe ^7 ^ 

[ 0 0 5 2 ] 7^-^ • XU TcD^^Ot^j^^T X 
5^^;/:7'l 3 \ X^^\^f:LmM^^'^^ ^ (DiltmhC I S 

it^-r^ (Xy^^^T'i 3 3) „ ^^^Sic-tr^ ^ofigT^i^ 

^^^CO^^tCtl. X^- • > ^y-tr-i^^, mTLVl^^ 
^^24 (nil) tC^^i"^ (X7"^yy'134) o 
[ 0 0 5 3 ] 6) ISiziiCO^ -5 (C. 

^7 ^X^1t^-tr^37^^^gx;g,o bTi^bT^i:?:*^^. ^>X5^ 

Ac^-arfCti. ^ ^X^'^StS^CDF'^I^TimtlT^fe 0 , E 
C CHTIETtlx^-;)^%^-r^o -li^SO. ^feejir^^co 

[ 0 0 5 4 ] |g!l4(i. ^ ^X^^^^B^SfcfiT F l/X 

t#tc^{^-r^itj{^07 D-^-\'- hT^'g), 5feIMir^5' 
^S:^^. ITIE^tix^-7:?^^[±l$n?^cJ:7^^o;tJl^, X5" 
:7' 1 4 6 ^ ^^^i^'^^o r>^vX:$^lt^j -e 
•^^^^-h^mm^nt^u^^t. '^mmm.^mmz: ^\zm 

0 5^ttTR AMtC^^r^ (X7"^yyi47) o 
[ 0 0 5 5 ] XT-^y y 1 4 1 TX^-Z^^i^ai^n^^-^ 

tcti. ^is^ 5x^;:>^'i^^^nTt^^^^t)^sn^o 

^CT, X5^^yyi4 2T. ^i^^ ^X3':^^t^5fe^^^> 
[ 0 0 5 6 ] :;^^5S^JTti, 5fe H -fe ^7 ^ Tf; ^ -^r ^ ^ 
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=]>hn"5H. X-T->y 1 4 3 -CiTiET^<hfiJ^ 
bfc^^t), ITIE==Ftgx^-^i:;^.cl^-fe^^7:)tM:^;^^^ 

^yyi44, 145, 143) o 

[ 0 0 5 7 ] X5=- -y :/ 1 4 6 (^^ij^CD^^, iEU<^J6 

^tf:/D^y ^^?^^LTl^^^4', ^^l^^fi^^X^^ 
^90^>fb U T ^ ^ 4^ ^M^T^cC (if 0) i> X ^ A C 

AcC (hfcj; O^^f^o X7"^y y 1 4 8 tcii 

itiKO^TCD^ ^X^(0^TC7)ir^^^^^UT, ^7 
5X^1^^1tlS^^^bTVi^^ 7X^t*^^=itr--ir 

^co^:7 ^x^iff^n hf- • ^ii^^'^^mm^m.^^ 
^7 t:-bT^7^x^^f ^-ir 

^ ^^(D#ix^;:>^^i^^(ci^^:>^;^<i: cD co -tr ^ ^ 
^ ^X:$'1t^-tr^ ^ (h-r^ (X5^^y:/150) o CIS 

n-if Otg^^^-Q (X^^-y >^1 5 1) . 
[ 0 0 5 8 ] '^\Z. m2mmmX(D'\z^ ^Rtf^ "yT.^ 

[ 0 0 5 9 ] 7 ) mis t:i^-rct \z. f^mmm^mik 

X^^^Uy ^ ^ — iy^Z^m-t^o 1 ^ — vc^lt-T 
30 Xtl 2 5 6 + /3 /N'-r h { 2 5 6 = ± ^ ^ ^ X <D . 

[ 0 0 6 0 ] ^- <h*(D<t e> fC^^TJjUi, — ^tcH® 

m'r^'^y':/(D!^mi±m^z^'btsi^'^. mxit^. /nw n¥ 
{i-e^fiiLtrT ^'-trx tii^t?^ j:.^ f^^y :fjfzm.x\tmm 
iz2 5 6 -\- ^/^^ h^^mmfj:^ti.xm^^^^\^K ^ 

/^-r hx^^^ots:mm(D^y^^m^^x^^\^^. mi 

5 1 6 t^, '^^moym-m^-y y^ffli^^^^^^^bfc 
40 [ 0 0 6 1 ] 8) y a ^y ^77:>q^l^fl^e^K^^^^O 
> hn-^fi/7^X^^^{5i:LTt^^=£tT^o 1^116 

[ 0 0 6 2 ] ^^X37^J^J5£'r^yD^y i:7CD^^y 
(Dp\^m\t-Wt^i,Z\tii:MX^^. CdTfi, 7^-^^ 
ilii^f^±^@6<)<h bT, 2 ^-y y^[^»#tC^^4<bf ^ 
rzsb\zmi 6 tc^-rj:'9 7^ccyp^y ^roiiJ^&^choTl^ 
int^, 4yD«y^^l/7^X^<hb, 2>^D>yi>r 
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:2 > h a- ^ ^ y >^ iL ' ^) t(Dm(D/'<7.^ 
^n\t^ ^ 7.^ ^mf^'r^':fu y ^ ^ i /4-:ir-:3»co^JU 

rmx^^o ccDm-^. 1 ^- vc7):^$ 1 2 8 + r A*-r 
h T ^ o 

[ 0 0 6 3 ] 9) -"D<D!^m-fi^ ^ ^i^^-fmm, az. 

Tti2fi) <DZfUy^^Z^rc-/)^^^0\Z^m't^o ^ 
fc, -tr ^ ^^^UMbTE C C A° 'J 7">r -^{^j!JP LT*D 

< o 

[0 0 64] mm±:^ ^ (D-^:^\^5 I 2 -h a/^-i hX$> 

mi6<DPa (x) i:Pb (x) (D^o^zmOi^H 
^ C tlZJi-z^X . ^^-i^^^^U^^y':f\H^Z^Ki. 
•oxmt^^'yny^P^^z$>^^o^zLx\^^^. 

[ 0 0 6 5 ] 10) ^X^CD^Hir^ ^tC^7 

^mmii^ ^ ^i^f^i^ mie^. pa (o) ^Pb 
(0) ) . mi^mmtmm^z. ^ ^yx^m^m^. ^ 

[ 0 0 6 6 ] ~mit^tix\^^^^—-j^r\Ho)'^mmm 

^ ( a = 2 j3 AW h) tiff ^j^^tTo fhp:^n;^cE CCA 

u ^-Y N<o4^^75^*p a (0) \z. 

b (o) {Z^m-^n^. bfc:^^oT. Pa (0) <h P b 

(0) (DE c c(Dm^\t^r^^. E c C(Dm^^m< 

[ 0 0 6 7 ] C(D^-o^Z. ^ ^ 7.^'^m^^^~^<D^ 

{z J: -o X ^ y 7. ^ "^mmm-^^-m^z^t^n^ c t'f}^u 

XTcCDX. •:fny^yF^^zJ:-:>x^^7.^'^mmm^^— 

m^zm^-r^ c thr<;,^^o mi6x\t. ^ 'yT.^mm^. 

f^-r^^-i^^r^mr^^y'ay^^zmK^i^n. ^<Dm 
(D't^^(D^->^^7\tmC':fay^{z^\K)i^n^<^o 
^zLX^. -^n y ^mm^<DMi^^-\-6^Msb^ Z. t.f}^X 

[ 0 0 6 8 ] mimmmx\t. ^ ^77.^ <D%mz^ ^7. 
mfj^n^ z. L^)^^^. mi s {z^'r<ko^z. ixwc i s 
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^-i^f)^^^x^^m'^^z. m:^<D^'-i^^zixmc i s 

-^yh^^-To 1 -^-iy(D^m\z^ ^ x^'^mmm^^ 
^~t^Rm±^ i^<Dy \^U7 (4^-r>^) fjm^jh^ 

^ /-^^ h(DKmmm^z. i^m^^ ^ ' '^^-( > 
^ z. t^^-rmi^y ^ tE c c-f)m^'jh^ri^. 
[ 0 0 6 9 ] m^^. i^mc I s tLx\^^ ^ 7.^ (Dm2 
mE(D±^ ^•/)m\tn^c t^zf^^^^. ^<D±:^ ^\zm 

10 bT^^-fe^7 ^ . T'fc r^F^j y^^f^^-^yh^n 
xi^^m^\z\t. ^ i^^z'^o)^:^ ^^i^mc I s t-r^ 

J;3^c|li^Jl^T^.^<. f-^^c i sti^xm^^n 

^yV^n-DX^^^. ^ ^7.^mm.:2 

[ 0 0 7 0 ] 11) *^M^JfCi5tj-^^m^-37 . -fe 

f^m<Ds sF(Dmi'^\t^immmt.\s\cx$)^. r^tz. 

-(>^y)^mn'hnrz:Lt^^<b. ^7^mM±^ ^(Dm 
m 0 Rzj^-^cDmmo^f^^o)^ ^7.^^mmm<Dmm\z 
mm-^^mrf^tmimmmtmts^^. n 2 0 chisi 2 

^^mmx<Dmi^<Dy a-^ hx^^. 

[ 0 0 7 1 ] 9cm±^ ^ ^m^. iTiE^fgx^-T^^^^m 
^tiT^ji^^ofc^^. 7^2 1 6^it^. ^^\zmm 
mm^mmwi^zwo^ifx. RAUi^z^^-t^. 

[ 0 0 7 2 ] iTiE^tgx-^-7:>^^ai$n;t^'^tct^, ^ 

30 vPa (0) ^m^. ^(D'f-^ (Dm^^^^m'^mm 
m^^znmi^rzP a (o) ic^t^aut^^- . 

ckO^Ji-y^f^ (XT-^y7'2 0 4) , lEbl^-x-^T' 
^ntf. X^^^y 7^2 0 S^iiO. Xt^^v >^2 0 8 Tfi, 
Pa (0) C^Mtt7 v^^^^r^o 
[0073] it^lXoi^Pa (0) <Dy^-'^f)^JE I. < fj, 

nn\l. ^-i^Pb (0) ^m^. ^c7:)v^-^oM^i4 

^Pb (0) tcM-r^A'jT^^ • =1- H tc^t 0 ^ 
(X5^^>7'2 0 6 ) o lELl^^^-^X^tl^ft. 7^ 
y':f 2 0 9 ^m^. Pb (0) (DM^y ^'^^m.M-t 

40 

[ 0 0 7 4 ] 9cm-t^ ^(D^t>fb<D^—>^<D\H^hiEL 
<U\.^h^\t. CISz:tf---t:^'^^i^b. 
tf, 7v^y^2 1 2 ^ii^. I^14(DX'7"'yyi49<h 

y 2 1 3 ^m^. mi 4<D7.y^y':f 1 5 0 ^m^^ZL 

xjL^—^^r^E<DMm^Hoo 

[0 0 7 5 ] X7^*y>^2 14r^^Trj:V^^ — i^Pa 

(0) s^tupb (0) (Dm^^^^vrzmM. 
-i^^^c i s ^mf^-r^^-i^cD-z^x^^m-^^z^t. 

50 f^#C I S-fe^^ <h{^#C I S-lr^3^ • 4^<>^;:»^^rc 
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^ ^ x^wmi\i(D^{zRmc I s ti^wc i s^^-c >^ 

U^Z^W^^ ^7.'rv'f2 1 5) o ^<D'ik. T.'r 2 

^ r 0 53^ T R A M fC ^#-r ^ o 

[0076] Pa (0) ^;^ctlPb (0) (Dm'^ii^ H\ 

[00 77] ^E^tCti, XT'^>>^20 1<h202 

[ 0 0 7 8 ] i^±, iNr^cD--::?co^M^J^I?^0Jbfc;:i^ 

^mw- ^ - ^ ^ 2 2 ^^mmm(D^o\z. 
^ \zm^^m)m^]h'^n. • ^fD^^b^n^^fcui 
^mm)^m^^A.ibti^s s F-rrt^, ^1 1 c^x-x^>y 

112. 117^|g!12(^X^'yy^l25. 1 2 8 
[ 0 0 7 9 ] 

{%m(D%^i \ik±.o^^o\z. i^%m\z^n\t. -mn 
M ^ ^ CO ^ f c M -r § 14 t:/^* ii5 * ^ c 
[mi] -Jf%m\zWoy'7vi^=x^'^'^') ^^mi^'f^ 

[^2] ^Sf*:^^ y;^^M(DMS§^fi£^^t-3^D 



[0 3] ^1 mmm\Z:ii\'^^ y i^^. • p^^UCO^^ 
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[|g|5] >' ^ v-zL • U co^ ^x^^tt^n tr- • ir 
[^6] >^ ^ i^iL • ^ U O^^lf ^-tr ^ ^C07 ^- 

V ^y h ^^t"IMo 

y u — ^^" ho 

[gjlO] iS^ — ^J-ziU^iyBXD — m^^-tyu — 

ho 

-^v- h. 

[EI12] y F l/X^^^^^^^^^^t- ^ i€cD S S F 

ibf^^^-r:7u-^-\'-ho 

[013] y\^U7.^m^^nmj^'r^t^<DssF<D 
ijf^^^-r 7 D-^^-v- ho 
20 [014] m immmx-<Ds s F (D^ ^ 9cm±:^ ^ 
m^oRzftnizmm't^mi^^Tjk'ry u — ^^-h. 
[015] m2mmmx(D':ray t.^-i^<DmWi^7^ 

t"0o 

[016] m 2mmmxo:>^ y.^ . ^uy^. 

[017] m2 iZ^^n^y ^ y =l ' ^ 'J CO ^ 

^ y.^mm±^ 1^ (Dy ^--^ y h ^^T0o 
[0 18] ixmc I s-^^-( >9 • ±^ ^ ^i^mc I SO) 

30 [019] {^#C I S4^-r>^ • -tr^^C07^--^^yh 

[02 0] m 2mmmx<D s s F (D^ ^ 9cm't^ ^ 
mmoRv^'ttuzmmr^mi^^^-^ya-^r- ho 
[021] m 2mmmx<Ds s F cDc^ y 7.^ ^cm-^^ ^ 
m^DRzj^^twzmm-r ^mr^^^-ry u — ^^ - ho 
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